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Id the present invention, at least one of the flexographic 
printing stations prints an image with liquid vehicle slurry 
containing an encapsulated essence. In another ^mhftH^ ^ n T, 
a! least one of the printing stations prints an image with a 

3 water-based liquid vehicle containing suspended particles 
that are either uniform or nonuniform in size. The viypfnded 
particles may be metallic particles up to substantially 16 
microns in diameter. 
The present invention may also use the mi*»mr color 

io printing process as disclosed in commonly ««jgnM U.S. 
Pat No, 5370,976 incorporated herein by reference in its 
entirety. 

In one aspect, the novelty of the present invention is to 
create a flexographic printing station that can be used at one 

u of a plurality of printing stations in a continuous in-line 
process and in which, at a subsequent printing station, a 
lithographic process may be used to print over the liquid 
vehicle printed by the flexographic station. 
Thus, there has been disclosed an apparatus fox a com- 

20 bined Uthographic/fl exographic printing process that 
includes a plurality of successive printing stations for print- 
ing color images on a substrate in a continuous in-line 
process and wherein one of the stations prints a first color 
image using the flexographic process and at least one of the 

25 successive printing stations prints a second color image over 
the first color image using the lithographic process in the 
continuous in-line process. 

While the invention has been described in connection 
with a preferred embodiment, it is not to n™t the 

ao scope of the invention to the particular farm set forth, but, 
on the contrary, it is intended to cover such alternatives, 
modifications, and equivalents as may be included within 
the spirit and scope of the invention as ***fln«H by the 
appended claims. 
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printing process comprising: 
a substrate; 

a plurality of successive printing stations far [ 
' color images on the substrate in a continuous i 
process; 

one of said stations rmmpHring a flexographic printing 
station far printing a liquid vehicle image on said 
substrate with a slurry containing air encapsulated 
f-gffff ne t using the flexographic i 

at least one of said successive printing stations being a 
lithographic printing 8 

an overcoating applied over the liquid vehicle Image on 
the printed substrate at at least one of said successive 
lithographic printing stations using the lithographic 
process in said connnuoui in-line process. 

2. Apparatus as in claim rwherein said overcoating is an 
aqueous overcoating. 

3. Apparatus as in claim 1 wherein said overcoating is an 
ultraviolet ink overcoating. 

4. Apparatus as in'daim 1 wherein: 
said substrate is a paper sheet; and 
said apparatus includes a sheet feeder. 

5. Apparatus as in claim 1 wherein: 
said substrate is a web; and 

said apparatus includes a web feeder. 

6. Apparatus far a oomfained limographic/flexographic 
printing process ram pf | «jngr 

plurality of successive printing stations far printing 
color images on a substrate in a continuous in-line 
process; 
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one of said station* comprising a flexographic printing 
station printing an aqueous-based vehicle image using 
the flexographic process to form a metallic coating; 

a suspended mM*iHr material being in clotted in said 
aqueous-based vehicle image; and / 

at least one of the successive printing stations comprising 
an offset lithographic printing station Printing a color 
image over the aqueous-based vefaidsimage using the 
offset lithographic process in said continuous in-line 
pro cess . / 

7. Apparatus as in claim 6 wherein said suspended mate- 
rial includes uniform- sized metal parades to form said 
rpptaiiir coating, / 

8. Apparatus as in claim 6 wherein; said suspended mate- 
rial Includes nontinif arm-sized metal particles to form said 
metallic coating. / 

9. Apparatus as in claim 6 further including: said flexo- 
graphic printing station including a plate cylinder having a 
flexographic plate thereon, a frl»nW-M cylinder, and an 
impression cylinder; / 

a flexographic plate image transferred from said plate 
cylinder to said blanket cylinder, said image being 
fanned of said metallic coating, said blanket cylinder 
uansferring said metallic coating to said impression 
cylinder for printing said flexographic plate image on 
said substrate; and j 

an aniifir roller n ft* n n t>t '*d with said flexographic plate for 
supplying said aqueous-based vehicle containing said 
suspended mr tn l Hc ma**" 1 * 1 to said flexographic plate. 

10. Apparatus far creating a combined lithographic/ 
flexographic printing process comprising: 

a plurality of successive printing stations for printing 
color images on a substrate in a continuous in-line 
process; 

one of said stations comprising a flexographic printing 
station for printing a first color image using the flexo- 
graphic process; and 

at least one of the, successive printing stations comprisin g 
an offset lithographic printing station far printing a 
second color image over the first color image using the 
offset lithographic process in said continuous in-line 
process. 

U. Apparatus as in claim 10 further including: 
said flexographic printing station including a plate 
cylinder, a , f blanket cylinder, and an impression cylin- 
der, 

a flexographic plate on said plate cylinder, 

an anHox roller associated with said flexographic plate for 

supplying a first color to said flexographic plate to form 

said fixst color image; and 
said blanket cylinder receiving said first color image from 

said plate cylinder and transferring said first color 

image; to said impression cylinder for printing on said 

substrate. 

12. Apparatus far creating a rflrr***™** lithographic/ 
: printing process comprising: 

of successive printing stations for printing 
images on the substrate in a continuous in-line 




two successive ones of said printing stations being 
stations and comprising: 
) a supply of liquid coating; 
;) a plate cylinder associated with a blanket cylinder, 
said plate cylinder having a flexographic plate 
thereon; 
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ionfbrreceiv- 
^ liquid coating 

liquid coating 
color ink 
iding an air dryer 
cylinders on said 
sufficient air 
fore the substrate is 
in said contina- 



>graphic/flexographic 



j stations for pn wring 
' in a continuous in-line 

■ inrinrfing both Hthrw 

I stations; 
t a first one of said flexo- 
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(3) an aailox roller associated with said liquid supply 
coating and said plate cylinder for delivering said 
liquid coating to said flexographic plate to form an 
image for transfer to said hUnfci* cylinder/ 

(4) an impression cylinder for receiving said liquid 
coating image transferred from said blanipkcylinder 
and printing said image on said substrate, said at 
least two flexography stations printing the <*™ 
liquid coating image in sequence and/in superim- 
posed relationship; and 

at least one offset lithographic printing a 
ing said substrate and printing over i 
image. 

15. Apparatus as in claim 12 wherein ! 
image printed on said substrate is a w] 

14. Apparatus as in daim 12 further L 
associated with each of said irnpresaio 
flexography stations, said air dryer I 
velocity far drying said liquid mating > 

20 transferred to the successive printing 
ous in-line process. 

15. Apparatus far a combined 1 
printing process comprising: 

a plurality of successive 
color images on a sub 

process, said printi ng 

graphic and flexographic t 
a blanket cylinder at at 

graphic printing stations; 
flexographic ink-providing means at said at least first one 
of said flexographic printing stations for applying a 
flexographic ink to sitf blanket cylinder to form an 
image; I 

a substrate for receiving said flexographic ink image 

transferred from said blanket cylinder; and 
at least one subsemieut/lithographic printing station in 
said in-line process far receiving said image printed 
substrate and printing an additional colored ink image 
on said substrate on: top of said flexographic ink image 
using offset lithography. 

16. Apparatus as in claim 15 further comprising: 
a plate cylinder at said at least first one of said flexo- 
graphic stations; .' 

a flexographic plate on said plate cylinder for receiving 
and transferring' said flexographic ink to said hi»nW 
cylinder; and / 
said flexographic ink-providing means including a flexo- 
graphic ink supply and an anilax roller «»«vi«t»H 
said flexographic ink supply for transferring said flexo- 
graphic ink to said flexographic pt»t» 

17. Apparatus for a combined lithographic/flexcgnmhic 
printing process for printing a multicolored image compris- 

53 ">g: 

a plurality of successive printing stations far printing 
color on a substrate in a continuous in-line process, said 
printing stations inrlmting both lithographic and flexo- 
graphic printing stations; 
at least one of said flexographic minting stations having: 
(1) ablate cylinder and a blanket cylinder, said plate 
""'ider including a flexographic plate having an 
je thereon far transferring a flexographic color 
image to said blanket cylinder, 
0 an etched anilox roller far applying a flexographic 
color ink to said flexographic plate on said plate 
cylinder; 



43 



50 



60 



u 

(3) an impression cylinder in ink-transfer relationship 
with said blanket cylinder far transferring said flexo- 
graphic color ink image from said blanket cylinder to 
said substrate; and / 
at least one of said succeeding printing stations /being a 
lithographic printing station using offset lithography 
for printing ^rfitifrnal colored ink images on top of said 
flexographic ink image. / 

18. Apparatus as in ^tajm 17 wherein said Additional 
colored ink images are farmed with lithographic ini« 

19. Apparatus as in claim 17 wherein said, colored ink 
images are formed with waterless / 

20. Apparatus as in Haim 17 further including an air dryer 
adjacent to said impression cylinder far drying the flexo- 
graphic ink image transferred to said substrate before said 
additional colored ink images are p 1 '"'*** thaeon, 

21. Apparatus as in claim 17 further **fa"*i n g halftone 
printing plates for printing said colored ink images. 

22. Apparatus as in daim 17 wherdnAaid flexographic 
ink image and said colored ink Images are printed as solid 
colors and/or with halftone printing plates in sequence and 
in registry in said successive printing stations to produce 
said multicolored image on said substrate. 

23. Apparatus as in daim 17 wherein said printing appa- 
ratus includes a sheet-fed press. j 

24. Apparatus as in claim 17 wherein at least one of said 
flexographic printing stations prints' said flexographic ink 
image with liquid vehicle slurry containing an encapsulated 
essence, j 

25. Apparatus as in claim 17 wherein at least one of said 
printing stations prints said flexographic ink image with a 
water-based liquid vehicle containing suspended particles. 

26. Apparatus as in claim 25 wherein said suspended 
particles are uniform in size, / 

27. Apparatus as in daim 25 wherein said, suspended 
particles are nonuniform in s fff - r 

28. Apparatus as in claim 25 wherein said suspended 
particles are metallic particles. 

29. A method of combining lithography and flexographic 
printing in a continuous in-line process comprising the steps 
of: 

providing a plurality of successive lithographic/ 
flexographic printing stations for printing colored ink 
images on a substrate; 

pointing a flexographic ink image on said substrate at at 
least one of said flexographic stations; 

transferring said printed substrate to at least one subse- 
quent printing station in said continuous in-line pro- 
cess; and 

printing colored ink images on top of said flexographic 

ink image at at 1*art nnr nf caf H yiffo^f n f Kmogniphic 

minting stations with an offset lithographic process. 

50. A method as in claim 29 further exxmprising the step 
of drying said flexographic ink image on said substrate with 
an air dryer prior to printing said colored ink images thereon. 

3L A method as in daim 29 further including the step of 
printing a coating on top of said colored ink images at one 
of said plurality of subsequent printing stations. 

32* A method as in claim 29 wherein said colored fnW 
feinting /said colored ink images are waterless. 

33. A method as in daim 29 wherein said colored infr* 
forming said colored ink images are in a solvent-based 
liquid' vehide. 
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34. A method as in cl aim 29 further including the steps or: 
printing a slurry on said substrate at any of said priming 

stations in said continuous in-line process; / 
using an encapsulated essence in said slurry; and / 
printing an overcoating over said slurry at a subsequent 
printing station in said in-line pr oc es s to protect said 
essence. j 

35. A method as in claim 34 further including the step of 
, printing an aqueous-based coating over said slimy. 

36. A method as in claim 34 further including the step of 
printing an ultraviolet coating over said slurry. / 

37. A method of combining offset lithography and flexo- 
graphic printing in a continuous in-line process comprising 

. the steps of: 

providing a substrate; 

applying a flexographic ink to a blanket cylinder in a 
pattern with a coating head at a first flexographic 
printing station; / 
1 transferring said pattern of flexographic ink from said 
blanket cylinder to the substrate; and 
printing a waterless ink pattern overpaid fiexographic ink 
partem on said substrate at at /east one subsequent 
offset lithographic printing station in said continuous 
' in-line process. j 

3& A method of combining lithography and flexographic 
printing in a continuous in-line process wrmp^ jri ng the steps 
oft / 
f printing an aqueous-based vehicle image having sus- 
pended pnitiries therein on a substrate at a first fiexo- 
graphic printing station; / 
transferring said image rffintcrl substrate to at least one 
nHHiKoflfl pri nting station in said continuous in-line 
process; and 

printing additional colored ink images on said printed 
substrate over said aqueous-based vehicle image in an 
offset lithographic process at said at least one additional 
printing station in said in-line process. 
39. A TT w * ti f> 4 of combining lithography and flexographic 
printing in a continuous in-line process comprising the steps 
of: 

(1) providing a plurality of successive printing stations far 
printing liquid .vehicle images an a substrate in said 
in-line continuous process; 

(2) utilizing an roller to transfer a liquid infr as said 
liquid vehicle to a fiexographic pl ate j ma g* at at least 
one of said' printing stations; 

(3) printing said liquid ink from said flexographic plate 
image to a substrate; 

(4) transferring said printed substrate with said liquid ink 
image ^ a subsequent printing station in said in-line 
printing process; 

( 5) repeating steps (2H4) subsequent printing stations 
in siid in-line process to achieve a desired opacity ink 

: on said substrate; and 

(6) printing an ink p attfm over said flexographic ink 
ge using an offset lithographic process. 

i method as in claim 39 further including the step of 
b'onally printing colored ink images over said liquid ink 
5 on said substrate at subsequent ones of said printing 
ons in said in-line process. 

. A method as in claim 40 wherein said liquid ink is an 
65/opaque white color. 



